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As is well known, there are exactly 12 different pentominoes. Also 
known is that these 12 pentominoes can pack a rectangle of size 3 • 20, 
4 x 15, 5 x 12, o r  6 • 10, and the number of essentially different 
packings (that is, modulo translation, rotation, and reflection) is 2, 368, 
1010, and 2339, respectively. 
However, let us take the pentominoes in their solid form, so that they 
consist of unit cubes rather than squares. Of course, these planar pen- 
tacubes can pack a rectangular box of size 1 x 3 • 20, 1 x 4x  15, 
1 x 5 x 12, or 1 x 6x  10 in 2, 368, 1010, and 2339 ways, respectively. 
But in addition we now have the possibility of packing the 12 pentacubes 
in a box of size 2 • 3 x 10,2 • 5 • 6, o r3  • 4 x 5. 
By using three different computers (IBM 1620, CDC 3600/3200, and 
an Electrologica-X8), I succeeded two years ago in finding all solutions to 
the three-dimensional boxes indicated. The number of different solutions 
is 12, 264, and 3940, respectively. All in all, there are thus 7935 different 
packings, as specified in Table I. 
The hardest job was the 3 x 4 • 5 box, which consumed many hours 
of computer time. A full account of it, including programs in FORTRAN 
and Algol-60, is still available for the interested reader in a limited number 
of copies [1]. 
On the other hand, the 264 solutions to the 2 x 5 • 6 box, obtained 
by computer in a few hours, are available only in numerical code as 
explained in [1]. A restricted number of Xerox copies is available on 
request. 
The 12 solutions to the 2 x 3 x 10 box, obtained by computer in a few 
minutes, are shown in Figure 1. Each solution is recorded in terms of two 
rectangular patterns of size 3 x 10. The rectangle on the right shows the 
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TABLE I 
NUMBER OF PACKINGS OF A RECTANGULAR BOX Or SIZE a X b x c 
WITH THE TWELVE SOLID PENTOMINOES 
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a b c Number 
1 3 20 2 
1 4 15 368 
1 5 12 1010 
1 6 10 2339 
2 3 10 12 
2 5 6 264 
3 4 5 3940 
Total 7935 
cross-sect ion o f  the top layer o f  the box;  that  on the left shows the cross- 
section o f  the bot tom layer. Pentacubes that  connect  the two layers are 
indicated by their  usual letter names. The number  of  these connect ing 
pentacubes is 2, 3, 4, or 5. 
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FIGURE 1. The 12 solutions to the 2 x 3 x 10 box. 
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A few comments about these 12 solutions are in order. By inspection 
the reader will observe that they fall into 5 classes: 
(1), (2), (3, 4, 5, 6,7), (8, 9, 10, 11), and (12), 
in the sense that all solutions of the class can be obtained from any one of 
that class by trivial rearrangement of a few pentacubes. More explicitly, 
solution 4 is obtained from solution 3 by turning the symmetric block 
(t v, T) formed by the F and T pentacubes; olution 5 is obtained from 
solution 4 by turning the block (F, P); solutions 6 and 7 are obtained from 
solutions 4 and 5 by interchanging the blocks (U, X) and (F, P). Similarly, 
solutions 8 through 11 can each be obtained from one of them by rear- 
ranging, folding, and unfolding of the two blocks (U, X) and (F, P). 
Further, solution 12 has the property that it can be unfolded so as to 
form a 1 x 6 x 10 solid. If partly unfolded, it assumes the shape of a 
bench. Solutions 8 through 11 can also be neatly unfolded, and then the 
symmetric and congruent blocks (U, X) and (F, P) are immediately 
obvious. 
Finally, if solution 2 is broken somewhere in the middle, it is observed 
that the box was filled with two congruent blocks, each consisting of six 
pentacubes. In the same way, solution 1 consists of two mirror-congruent 
blocks; the same holds true for solutions 3 through 7. 
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